(jLaC- <jJaLaj 

6jl jj 

4_j3jjoJ| l_J <JaaL^Aj ijUMl J 

\ - ) * ) ^JoiLoiVl Cj jLaJl dm AjU] <Lujj*1g 


L5- 1 


jliill (J i ^s\\ ^bj^l SaLo ^9 JjjLu]! j AJajudjVl L - 1 i£ 



aIac-1 

s- 

A nia^ll c kui oj eJulc. ^ 

»♦ ** V** ** • 

J J 

f Y O V/\ . n ^IjAl! f uil 




•L_aj^a. 


1**^ Cj duj AjLJ AjujjJLq 


A_i3^)julaH A-alali l 4 n 'A ^\\ aJjlc. 


O V/\ * U ^ ^1511 Ul^II *b ;jjLJ!* 

# A»ia^)juLa]l <xJali ^jun js\\ L-LujjJ SJjIc. ;d^La]| aIx a* 

jjLJ! £$i*Jb IgJ AhJi ^ jU Jaaa <u.ibU t aida.almukhaini@hotmail.com 


CjU jJ o 

^ * 

^ * 

A^jJ V* 


L-ilUall LgjSl CljLl^.1^11 

(Jj^aflll J^lk L_liLla]| ~j' Q ^ A iLoat ]| A lajudjVl djtsUaJ 

^Lxx]) jblkVI 


,\ov ^juu 4^Vi 
f \»w JjjjI r* 4^Vi 

* W jjU ^ 4^Vl 


;Cj|jUlkVI 

JjVl J^51! jU^V! 
^iai j^i jU^yi 
^kx]|jU^VI 


/ - ill loll ^ (_£jJjuaa]| AjuIUa] (J^juoJ Ajuj^jAaII 


1 


1 **^ Cj duj <jl_J LujjJLq 


4-alali jn-v J*\\ aJjlc. 


A-jjouial '•>» ^ djlsk 

Electromagnetic Waves 

rj 1 jail .uJal'/^jjd^l J^l 

Wave Nature of Light 



(t) - -»■ n (2> fcl « »»)i (3) ^ « ■••» 


2 


d'\\ Cj jL^JI Clib 4 jL1 


A L *‘i ^ 1^1 Q l A \ /\t l \ N 4 f~_ 


•&J 


.1211 


4 J > >i j )-»' i* <1 J^£]l djLa.j-all (jjSli (. ) - a 

How Electromagnetic Waves are formed? 


3 




iUc- 


3 


i**'l Cj jL^Jl dnj 4 jL1 4jujjda 

A_i3^)ju1a1I A <a L*1 ^ i4_LLl^>xll V *\ 4 t~- 


j> ai J J^aLix^a 1 L qjJ-all j ^.jjJall Y-^ 


Electromagnetic Spectrum and Light 

A^. _^a]I A£-^)jui Ai^lat-a 


c = A. f 



jx^\ Uj ijSlI 11 a ^ 5^4 ^ 1 . 7 x 10 6 //z j 5 . 4 x 10 5 //z jIS AM £% P) 

cJ^A 3 


^125nm (J^Jallj 4 jrj9j^a 1I A^Uall dll 3 4_i^uudid!l Jjji 1 -a ^ 


?lKm IgJ^ia U^ ^ J * nj )nlJl 3 L^j^)^£ La (jj^aJ 


4 


<3 Lj jL^JI duj aAj. 1 ^jojjAxi 

4_i3^).Lla]| 4-alali c4_m^k-a]l oJulc 

:^j^' 

£jjJa]| <£.^jai (_>ulj3 V-® 
Measuring the Speed of Light 


c = 3x10 8 m/s 


i±Aik\j2 



iuli oij-o 


H 


1 


rf-a Jl 




- 35 km 


.Ig-La aJjJtilj dI^jaII ^J] £jjJail I^S^sUjujJ s-UjI 1/8 3'^^. filial! (jl 

Ailu.Vl (> < 535Hz ^ jVl a_ijL<4j SI^aI! (jt£ 13] (jjLuJI cJ< ^ j UJ^4 A <3 *(^ ) 333^ 

? ^j^joii£jL<4 ^jJC- ^J] (J^j^a^l ^^)x!LaiAll (JA_3 


• 3Xl0 8 m/s l5jL^ i p u' 

6 3 5. 4 Km sI^aIIj ^LijL<u]| c1jI3 sI^aII 3^ 4-L^alill ^sLaa]) dijl£ 4 c.^juj ^Ul x A * ^3 3^)^ 

?L-Jj£juiill S^Laua 4 aa (j^AJ (J^ ^ 


3^ La i500rev/s 12 (3 s sI^a ^jl^iLuoj c_ li^ (jjjual£jLa 3-$-^ ^lajujl ^ c-^juj (JjjIsj •(^ y ) 

?300000Km/s ^ Ac.^)juj 3 -j Laic. <LLLi]| sI^aIIj &3j^ sI^aII 3^ 4-1^-sil AiLuiAil 
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d'\\ Cj jLaJI duj 3 jU 3 ^LuojJu 

A_i3^)jauiSI *L<Jali ^4 ii i-v *\\ SJLjIc- 


&f l >1 ^ $. \1 ^ y il £-^ 

Reflection and Refraction of Light 



V. liLuLali '1 ^ 'V I j (jJJ 


CLlLuIaII 



A .,Va.« <*— • Ala*— AjUi' 

A 

v \ A// 

* * 

w w 

iiliL 0 AJU~‘ 

N %v/# / 

^jll 






<XjujV 1 oL^j) 

4 i X» \^W 
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1 **^ Cj duj <jl_J AjujjJLq 


<j2^)jauJll 4-alali nj'v j *\\ SJlAc. 


i jJaJt Ob- j-fl ^l&ut !(^ ) <3^1 

oUrjil <3^13 <3?^* 

. c3 j jJl 4*)g» caISi^ cAj y~~* ST jA c^j ^5 jwL*/2-4 lOtj^Shj ^ ^lt 


sA. 


4 



(V-o)j£i« 


:OW^t 

— o^ St <j Ufa* J-* otj^S/l c-Jj — \ 

•0 

^ijtj ^ c 0i J^jJLJl <ijlj — T 

-0r 

.^1^*3^! 4jjljj J? jjLJl ajjIj ux 0jl5“V 

I j w Jtei tj Jul^dt 

^^IS^aj^I AJjl jj JpjLJl ajjIj u¥. Ai^jJt L* — ) 


JIS^VI ^3 (JjA£juVI AjjI^) ^ 



^jJaj^ B dI^aII ^jc. <jujI£juI AjjI^ ^^2k.jl B Sl^ya tg-jc- lil /\ SI^aII ^Ac. (JjLLall (J£juAI ^l*.uAi AVq t >n ^ 

^^juj^)11j tilLL^.1 
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d'\\ '"W Cj jLaJI duj 5 jU3 4-uij±a 

A_l3^)jauiSl A k cA 11 I'v *W oAjle. 

;^ljjIa1! 

&f l >1 ^ $. \1 ^ y il £-^ 

Reflection and Refraction of Light 

^jAl! ^j^alic. 


^-Lxjuj jLu&l ^jlAiLa Lg / 6 ^)Jaall A Jaaj Ale- (_£Aj-oxJI £a 22 . 5 ° ^jjiAjullI £^jJa (J^Aj 


10 8 m/s «■ <c- 

P| j)\ >■ jg£jVl (J^alx^a 

Jajuj ^11 

1.25 

2.4 


2 

1.5 c^lj- 


2 

1.5 


2.25 

1.33 

*UI 

2.3 

1.3 

^3j3I 

2.999 

1.000293 


IaaIx-q 1.96 j 1.48 ^)Uja£jVl (J-alx-<a jrU.jll ^UjuAIIj 

.^■L^jII l - i^jj ^Ac. 


0->) Jj^ 


??A^ajuj Joi1a! 11I 4li] jl_ 2 k^ Ale. 21 ^pUa ^jjJaxJ L flj£ . .(AILojujVI ALllaj^al 
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1 **^ Cj duj aAA AjujjJLq 


£ jjJall jLui£j| Z* <Llj|^)jj ^Jajudjl 


4 _i 3 ^)juA<Jll A-alali SAjIc. 


^ ) - ) ) (J jA^Jl ^AVn*il \A 

.(_£A 25 . 0 °^j'Jj ts-La 4 _i 3 $.tc. j $.1 j ju ^ a ^)ljua£j| AjjI^ a^> # ) 


.589nm ^9 AijJa _La3Luo ^LxjoiI (JjA^JI ^jaII c > nn^l Y 


6 r 

0i 

J=Uij j Jl 

^<a 


25.0° 


^Uj 

9.80° 

14.5° 


jA 


°31.6 

^JjjLaII 

jA 


£A J)\ xu^V^n j Ja jLai]| llljl^ qj£j \j* ^ Ailijuj <*Ja 3 ^J] ^1 ^Jl (j^ (Jiillj 6 5 50 PI IT) £ 4^11 <^-9 ^5-^- ^ ^ 2 a C5^J Ju ^ a ^ 4 -*-^.^ 

?<atLill <xlaall j)\ >■ jj£jl (J^l*^ La c^JIjiill ^Ac. 26 . 0 ° j 40 . 0 °l£ , -L? a *-^ 


;4_i]l!ill diVl^Sl (j-<a (J^ 4-lc. aAxllxa (_£Aj>ajtJl j^yn 4_J^)AL<a Ajj jn>i\l AjljujVI (J&. i 

6 t = 20 ° rti > n r J 
6i = 20 ° n t < n r .M 

30 ° ^ajLuj jj jll ^j ^J^Ai 
30 ° ^ajLua jj ^Aj^Al J] jli u-^.^ 


?(_£Aj^aJtAI j ^juAIaII ^-LljuAI (jdJ La ;(_£Aj-<a*AI £>a 36 ° S- 3 ^ ^Ja juj ^JjjJa ^Lljui (J^Aj.^ 


35 . 0 ° 4 -Jjt ^k*uj C-lj^Al Jai*^j ‘(A 0 


589nm) jL* j jL-a ^4 u^>x> ^jc. ^pL q^III Cy* ^L-A^l 


. 0 r jLuo£jVI <Jj! j c_jjai^l ; 0 .= 


^-LljuAI ^)_ 1 ajo £jL t(_£Aj^a*AI £-<a 30 ° ^-L 9 ^ 3 ^ ‘11 = 1.5 1 ^4 (J-alx-aj 20 CIT 1 4 ^xun ^ J ^-txjuj^V 

^^Jajoi (_]£ Ale. ^Loi£jV 1 j Ja^ijaill 

(JjL-ata]! ^Jajaill Ale. (_£A^axJ! £a 20 ° ^- 5 j 0 (JjLLall Jill! ^3 ^jJa^All ^Ixjudl^A 

.CjjjU n=1.48 u^ £* 0 2 j 9 1 ls ^ 

^ja£j jfl ^]a 3 L flj^al (j^ SCITI AiLaiAJ (JjLuj ^Jojuj (JLujI ^*1 ^ 

?(JjLaill lAA ^)Loi£jI (J^alst^a Lxa t 8 cm jA n^>^\i AjjJa (_]£ c > 



1 J-U jll (jikJt jlu£j^l J-U^j i «ui] (jikJl jLuliVI (>1^ jl£ I j|. 1 . 

# ^L<all jrU.jll ^j-<a cAIIa^j ^'L^.^il ^LaII ^Jjaiill ^)Lui£iVl (J-<alju<a 


^)Ax^a-<a ^j-<a ^pt x^>\l ^)jud£jj 4_ill!ill (j-* 5 (J?\ ^ 5 ^. ^ ^ ^ ^ 

(JjL-aLall A^JI is^“ l£^ 3 aC ' C 5 ^ C 5 ^l (j ^ 1 

£-<a 30° ^ll e\ (j-* 1 L^^.^r 3 

^^jAat^a ^li> >i is^" iS^ 


^Jl Ale. . 1^3 A x l^qli cAjAALuj ^ 9*\W oL^AIj <sL^. ^j>a ^jjiiaxli 3 i^L<a ^3 A llAx ^a A * ]^3 <AljjAx^a ^xa^jj # \ 

tiLaL<ai <xlaall ^jj^Jjuj (Ja 
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'"W Cj jLaJI Clib 4 jL1 


4-alali c4 inN j *\\ oJjlc. 




10 


d'\\ Cj duj <jl_J AjujjJLq 


4-alali inN J*\\ S^jIc- 


:^J 


, 131 ! 


6 ^)Luo£jI^ £-° 

Reflection and Refraction of Light 




jA ^1 (jiiuVI 



.1.33 ^)Luo£j| 


:( V) oo" 

i&\ s-Loll fjll (Jx-aLall ^Jajoill Aic. 


^ Ajjijll ^jj£j 1.7 1 ^ ^ <jl£ lil . ) 

45 °.^ 42 °.c 39 °.^ 36 ° j 


?D^)Lai£j| (J^lx-o ^)l.lLa La ;45° = ^^-^ <Jjau]U 4_i3 AjjIjII Jajujj.\ 


1 * jj lil ;Lii£ LujI^juI ^al (3-^-saLLll ^Jajuall <LujLa-a ^al 4 juoiV 1 (_)& 1.33 6^Lui£i! (J-aLt-a (JjLud ^3 ^gjJa-a ^aC-.V 


. 60 ° L^^ ajjI^j 4 -*-^ VI 
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1 **^ Cj duj <jl_J AjujjJLq 


4_i3^)juuJll 4-alali l 4 n ^ ^\\ aJjlc. 


ajj! j]lj ^1 ^l^VI Jc. iuSl j5] 


(n = 1.47 )ujj^ 


Ut) j\> \) j^JA (JilLoH £ *1^. xull AjLixll l** \\ Vl*1X> ^JA b^c* J Q^jb^all 


bill ^Vu*n . ) 

.*L*Jl J\ 


.(n = 1.33)^' J! (n = 1.473)ujj J“o'>' l Cy* e-jjJall j^JI ajjIjII 
J! (n = 1.309) gBlI ^ja (JiliAll $. j>>ill AjjIjII j)\ xu^M (J^l*_xi (Jal glil! ^)Lua£j| (J^bt^V 

?(n = 1.2) ? j^j^jj ^ (n = 1.4)o^l (. y* x^>l LfU 


(Jlc- £-1^11 (j-a (Jtflljl JUC- ^ ^ ^lc« ^j£lAJ (J^.^ 

liab^a L_J^JuVl (jl^ 1-^] ^1^1^ (JjjISLxjI ^Jl (_£^jJ L_JjjjVi Jajkjai ^3j'j (JbI ba 1.53 a^)bui£i! (J^bt^a L_fll_llVl (j-a L_J 

Pi J*llj 
.eUIl.cj 


e-ball i b^pll ^Jjl^l ^)l*^ba ba3 — e-bail j)\ , X*Af t (J>ibt-<j <jl£ lil .V 




6(_)jULall (J£joJIj ba£ ;1.48 bb^)bai£il (3-alx-a S^ba ^j-a 4jt_la3 ^2)bJal .1^.1 c q t, s^\ \ ^ \ ^Abj^ajl £.|^_ll ^ja ^llalj ^btJud.A 

^tx-judl! 4_La (3^^ ^11 *^b>>U (JjULall ^Ljall i^ja ^)3^l ^btjai .lijj ^jl (_)i3 4 4 ^Kli djbujl^xjVI 


42cm 



11mm 


6(_)jULall ^Jajaill ^ja £^jJall Jlijj (J^-9 ^(J^jaill ^3 ^Jajaill (J^L^ i^ja = 1.52) ^)^9 Jk ^ <a C5^] pi ^ 

^Ajt-JUjVI ^UAA (_]^UU0J llbkl^ n^» \ \ 



^)buo£j| (J-dbL-o ^ ba3 ^biJ Jal-^<4 ^jjjolIaII ^jl£ lil i^U^I (J£judll \a^ PI = 1.8 6^)buo£j| (J^bt^i ^jjolLq ^Jajuj S> jjJall Jal x >n # ) * 

?^)JJuHa 1| (J^l^ (_5-^l jVb ^■XLt.tLj £jbail 
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'"W Cj jLaJI Clib 4 jL1 <juj jAxi 


A_i3^joxa1I 4 .a 1^1 Q ;4_1 


SjjJULA 


jIjIxJI ujI ^jIj ClA^Laall ^a-laC-1 


ua^lt SJjIc- 


13 


"N Cj jLaJI duj 4 jL1 'LuojJu 

4_i3 jjjLo]l A-<Jali (.A in*\xt\i aJLilo 


o j)\ i >i^ i' j £-^ 

Reflection and Refraction of Light 




A 


A 

C 
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"N Cj jLaJI duj 5 jU3 <LujjJLq 

A_i3^)ju1a]I 4-alali aJLilc. 


Ijl^allj djLuj^aJI 

Mirrors and Lenses 


ajjjjulaI! UIjaII 




(, e\ L^'\ i o ' a jj ^ 


•j .. u ..T tt 





« 
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d'\\ Cj jL^JI dm aAA 4joi j*1g 

A_i3^)ju1a]I 4-alali (4 _i1i^a 1I S-lilc. 

6*J^' 

Ll^allj CllLoi^aJI <5-® 

Mirrors and Lenses 


U jJI 



SIjaII 

(Ax Ay a Sl^AyD^xaAll 


^Sa^ll 2 Ljj£]I si jJi 
^^ClLuua Sl^)A^ 


JJ<Sl\ j$JA 




sI^aII jS j* 










j^' 
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Cj jlsJI Clib AjLJ 


4-alali aJlAc. 


S^jlLaII Sl^all ^*Lal AqV^/i C-jlaLuA^ ^gj £. <C.jjJa^all ^Ujj'OU * JaLuaJ 


AjI^J V La ^9 ^auaisJl AIL^JI 




J)£^x> *ljc. jjJa^Q ^ajua^Jl 


2151151! 2UUJ! 




*03^ U^ ^jai^JI;4jul^)]| aIL^JI 



17 


1 **^ Cj duj <jl_J AjujjJLq 


4-alali l 4 n ^ ^\\ aJjlc. 


.^jL-saildj LL^aj^)& 



Jiic- ^ a * AjolaL^JI aJL^JI 

1 , 

-1 

JlXdll (^Js! AxJ Jc. ^ y>*^yA ^jaoll ‘Ajuj^LjuH aJL^JI 

I 1 



■^jL^aildi 1 \ x j^)D 




J *** amM 


0^)J)X^l\i i J 

£jJa^<a 




aJl^j V U ^ 



*lxd]| ^JlLa (j>» ^>i£l AiLoua ^Ac. 

(JJ^ 



j£ ^ Sic* 



j *03^ u^ 



S^)J^]| Sic* 



^ jjJI JlxJI (j-a JSI JIxj ^C* 
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1**^ Cj duj <jl_J AjujjJLq 


4-alali jn-v J*\\ SAjIc. 


alkali ^aLal <£» ^jJa^all ^Lua^.^U JaLuaJ * ^juIj 



Jj£jt 1a1\ <XjoiV 1 (j-G OJJt^ll 1 aIiJ C<ju0^x1a]| <XjoiV 1 ^3^/lj (j^ 
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Cj jL^AI CLuj <jU 1 AjojjAa 

A_i 3 ^)ju 1 a]I A-A^ali (4 _i 1 i^a 1 I SJLjLc. 

6 *j^' 

Ll^allj CllLoi^aJI ®-® 

Mirrors and Lenses 


Lal^nl! 


1 _ 1 1 

J~ d 0 + d t 

j _ h-i _ d-i 

h 0 d 0 


:c5 jVI dLc-I^a L_L^J a\I j 6 ^)xL<j]|^ CjLujJIxJIj LjI^aII ^l*Jl AiC- 



+ 




d 0 ^ 

6 ) qj^all 

"b ) qj^all 

dj 6 jjj^all 

St ijJt 

Si jaII 

f lS jj^l 

DJ qju^ll 

b ) qj^all 

M jujSSH 


^xjII La tSi^All 13.2cm ^iLjuiA ^Ac. 4 jqjq^ s^jj^a <1 di3 j s^xIa sI^a 11cm ^Ljuia ^Ac- ^ ^ Ju ^ a j ! (^) 

?6^)jj^all ^IJiIa Laj ^sI^aII 


>a 


j La /cI^aII c, <a\^ 50 cm ^Ljuia ^Ac. <lvi* a <J ^Jaiia cL^-Ia 25 cm ls^ & 1 ^>a ^LaI l)^^) l *(^) 

^ jqjq^k S^jj^all (Ja j ?Sjjj^a3l Laj ?Sl jaII jj^J 


I c. pg \ ciilij ^jUjajVl (Ja 9 mm Laj^ a^Laa ^A c. 12 mm <_£^)j^ Laaxj Sjj* ^ sI^a o^iij (jLLuA l. inJa cJa^j ^jjjaj 

(JjA-sa^Jl ^aJJ J-^£Al jA La .(JjaII SjiLaA S^)j£a Sjjj^a ^Ac. 
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1**^ Cj jUiJI duj AjLI <joj j*1g 


Aj3j.uia 3I 4-Oali c4 jn-v j *\\ oJjlc. 


£ Ajjj£]| t AjjIulaSI ) Llj^Sl > <Lij|jj| A. 


JaJ^i 



□ c: 



B 


A < > D 

C 



A V /D 

r 


YAjjIuia S!ja ^La! L-fl£j Ld-ll^ Ajj^iaSI Sjj-^ 3! djlL-2 La. \ 

AjalI3| ±j£> A W\W ijj^a jj£jj jLui3l <ji. Y 

Ajj1uia 3! SijA3l >2 S j>^2 Jjaj ^^3) ^uj ijJl.Y* 

(JlLd3! jA 


‘'jjj-a JjJaj <UjIa cjjSjS ®i>a fl-at £jJa>a 10cm 4Jjla ?***. i 

20cm -v 10cm -i 

50cm -J 15cm -£ 


-1*_l!) ^ 3m 49t-uta »L^jU StjJl uiAjji uli ? ‘Lla 8m J*J Jfr a jjj^ <U (jj£2i2 AjjIuls St jjj ^Lai (_4 Aj. ® 

? SijJlj (jJJ 




: ^ jjj 3) .isult (bi5 Jja ja jj£! Jju £ j-ua ja Aj j^IaII S jja^3| djliuJ ja. 

AjSjAa -c-j ^yluaVI ^uaII AoulUIj djju^LA -I 

^a^-ua jjjuj La ^.ja% -A AjjSSa -J7 

m= -5 -v M= +1/2 -1 : jj*j 1jU.V 

? IgalL^ jj£j( J Sjju&a SIja3 jj£j3| j£ja J Sjjj31 Q£i £ J-4 Aj j£ja 3) Sjjj^all ^^a^jjI.A 


<> (30cm) £j^aja f-uiaJ UjjjSjj l$jli^aj Ajj£ja 3( Sj>ja3l juiajA j^jt 6 (20cm ) <£JJ^! Uj*j Sj*1a Si ja.^ 

? Si >43! 

jjjj31 j*j 3! : Si > a3) ja 10cm ^ aJ*^S*a S j>ua aJ dd jSSa I^ja 15cm {J& AjjjS Si ja ^Ia! j-daj. ^ * 

? jjj£j31 fj SI ja31 £ jj (j j 

<> 30cm ^ (-LjaI3! jIjSaj Sji^/aA S j>ua aJ du j*L jfi 20cm Jsu SjjlL* Si ja ^Ia! 5cm ^ J. ^ 

Si ja 3! ^ ^uaaJl jaj -lj S j>-a3( JjL -! Si ja3! 

Y^jjj3! I&Jxj jIjSa La j Si ja3| ^ jj Ia cCj! ja V jIaSaj SjAa AjaA j Sj>^ AJ du SijA ja 4cm ij. ^ Y 


^2cm Sj>ja AJ oj^Sj 6cm o' 0^' 6 20cm Ujj 13 jlaS lJua! Ajdaji Si JA. ^ T 

?A,av^ 1/4 S j>ja AJ jJ^ 18cm lA JJ^S jlaS uLuaj S jslSa Si ja ^Ia! j-ua jj jj! . ^ £ 
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1 **^ Cj jLxli duj <bbl AjujjJLq 


4-alali l 4 n ^ ^\\ aJjlc. 


1 


di 



;1 jl jaII ^ A±&\ 

^U4jj| S JJL&A Si JA AJoujI JJ Sjjx^i iXJ LJ IjILa J ^-U^Jl JjU L_) jljLa A£^t*J( ^u3 JJ JjISa 3( jLuJi. ^ t 

»C5 ^ J^All 
jxJi jbiaj 

Ig^i Si j-a]| qa 50cm A^Laa (J& ^^>'1 £-*^a J b) S jj^i J-ua ija.lj 
( jjiij ^UVurtL S jAa AjAua AjjjAj Sjjas ^ic* Jj^a^Jl ^j£aj <-iA ^hjhVi'i ^ui jJb j.£ 

?S)>43! 


di cm 

d 0 cm 

60 

30 

40 

40 

30 

20 


lA Jxj SjaJLa Si ja AAujI jj bij-Al] ^bdt ^jjjlHi Ajj^j Cjjj^i, \ o 

JjiaJb LA ^jUI 2I bblli f ^ jjJi 
^jjJi &J\ -i :c^^i 

cml ^ (j^ ^<**<>'1 cJJ% La-lk- Ajj£jaJ) Sjj-t^J) (jsiW 

cm 10 (J& Sij^Ji fLai paM*l\ £Jaj ( Ji joAiJi ^ -JT 


tCjijA Cj^Ij S jAa Sjj^Jt dL^u^ai j^AJij ^-u^Ji til ^xuu^J SjAa Sjj^a j^Lx duj£ SjxLa SijA # ^ 1 

.^xuj j2b LlliLxl A,*wajA SIjaII ^ jjJt JjuII ^ut^i 6 cm 25 J^A^t t$-£ <^i AiLuxali <ji Cja1c- IjIS 


?2.5 c£ jLaj IgJ jn^il £b IaIc- Si j-ai) jlaS (. jA La SjJtiLa S(ja <ja Q.4 Cm A£Laa { ^£> djJLui Ja*j J^Aj. S V 


(_>j> j ^ 1cm <^c. j 5cm cj Ia^*j a j*ia si Ij jlj^ 6cm ^ 

; l^-La 11cm b*j ^3-lc.j ‘SI^aII ^joJI 

j S^jjj^ali £jJa^A ^jC- ciLbcajJ -i 

'S^^X^li A^_^2 ^QA J 1 lia ib^S. I LajuO^ ^-AJUJ^i Ji>Ji ^2 ^btjV^ CbLsbudAli ^i^kjjuob -L_J 

S^)j£a A-J^)J^ij S^)^j^a Aj CllJjSjS *Sl^)A ^ja 10Cm bx_J ^juo^. Y 

SIjaII Ax,\W ^ UAi^ki -L_J SijAli ba -i 
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'"W Cj jLaJI Clib 4 jL1 <juj jAxi 


A_i3^joxa1I 4 .a 1^1 Q ;4_1 


JjuIA 


Slj'vll ^xJ L<J (J^C* UjLjaa jA Slj^ll (JL<l^ 


ua^lt SJjIc- 
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d'\\ Cj Cluj <jl_J AjujjJLq 


4-alali l 4 n ^ ^\\ aJjlc. 


UI^aIIj clAjuj^xJI 

Mirrors and Lenses 


djLuiJiaJ! 





(4 _x_a^g AjujJIC.^ Aj.WxAi 


^AjJjaUi AjujJIC-^ 6^xLft]| AjoiJlxJl 




^joAjoiVI 
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1**^ Cj duj <jl_J AjujjJLq 


4-alali l 4 n ^ ^\\ aJjlc. 


<Lua^*J! ^Jajoil^J Aj 


C» AjljujVI ClAJaiai^ ^juj^) ^ 
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1**^ Cj CliiJ <JUJ jIa 


4-alali t4 inN J*\\ oJljlc. 
(J j,^J| ^sjuJ^)]I (j-a j\c> ^Illl 0jlH]| qjJ 


C iluaj 


Ajuj.1*J1 f^A ^ajaObJl ^ > rO JA 



AjI^j 



AxjII ^JlLa AiLaui ^ic- 

(JJ^ 



jj£j]| J)£ j^q ^c. 






SjjJl ^C> 



(_£ JjJl JlxJl (JA (JSI JlXJ C5 lc. 


S^jlLaII 4 _jujAxJ 1 <Jajuj|^J 



•6^)xLft]| CjLuOsJI A ( 
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'"W Cj jLaJI Clib 4 jL1 <juj 


4-alali c4 jn-v j *\\ oJijIc. 


J^' AijUt-aj C1 iLujA»JI j UjaSI 


1 _ 1 1 
/ d-i 


hi 

M = T~ z 
h 0 

; ( _ s jVI olc-lj-a 


d-i 

do 

(4j.^<q\I j D^)xLall^ dlLaiAxil j LI^aII Q^jtall ^nJaj SiC. 



+ 


^JUd^Jl 

1 

d 0 ^ 

6 ) qj^all 

6 ) qj^ail 

d ^ s jjj^JI ^ 

SI^aI! 

dI^)a]| 

/ cS j^t *^11 

qj^all 

6 ) qj^ail 

M j*jS3M 


(Jaj ?Ia^u£j Ldj qc > *ixj La ^lOcm (_£^j^l L^^ixj <xa^»a <,<>■», ^c. ^Lal 20cm ls ^ *(^) 


4_jujAx 1] (_£^)J^ll Axil 6(Jji^ll (JA 10cm 4-3LulA CS^ Ig-^JOlAJ 6 ^)j£a jjul^C. La.lkjjulA (Jdlj (Jj'I'sfrL 

t 6^)jj^ail L <jx^aj t^U^Iillj D^)jj^all AxJ L-bo^.1 ^15cm 
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"N Cj jlaJI Clib AjLJ AjujjAxi 

A_i 3 ^)Aa ]1 A^oiali cAjlii^oII oAjIo 


JaLujj 


.A-lVi <LujA*J Ax j\| L-bot^l ;20m A-9^J-g Axjj AjuiLui ^Ic. laliS lOCITl ls ^“ A ajI aIluj aJI. ) 

yAjaiLuill ^ Ac. o jj^'l (J ^Ja ^A^j! 3cm cJ I aI j 


(_]£ AxJ (_£A 2 kjl .djl^a dj^lj 6^)^x-a (JjL^JI ^lc- ^ 1 AJ AjujAC. CllxjJaj ^aJ (JjL^. (j-Q 64Cm 

I&Axj c^l*^ j A-uiAxJl <jc- (JjL^JI j ^fLall 
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i**'l *^11 Cj Cluj 4 _jL1 AjujjJLq 


4_i3^)juiaH 4a1s13 l 4 n ^ ^\\ aJjlc. 


ClAjuaJlaJl A^jjI jj! AJajaiji 


; ^A Ia jjj^j j oIjaII (jc. IaAxj 4 j’qjq-\ djjjas <! dij j£j 3 tg_A 25 CIT1 Axj ^^ic- £jAs - 5 20 CIT1 (_£jj^ 1 -AAxj 4-jA^a 4juiAc. # ) 


4 ‘ 100 cm j 
5 ‘ 100 cm.M 
-4 * 50 cm.£ 
5- * 50 cm.^ 


^\ ^A JA | o^)j 4J1_^. 


i jjj£j31 


j IgAc- d^jjaxII Axj Aa. 20cm 1 -AAxj 4-juj^C. ^IaI £jJaj # \ 

•4_ill.ll | ^buVl (j-a ^m^ll Axj (J &1 1 4 jqjq's 

40 cm j 
20 cm.y 
10 cm.£ 


20cm axj is^ * jj^ 4.uiAxll <jj£j 6 12.5 cm 1 -aaxj 4 * Ay a 4.uiac. ^ja <^1 u* 0 ^ ^ ^Aajj.V 

?4j^ 1L<4 4J,Vl* A Sjj^'l JAj t^JJ^jll L-LudJ^I 64 jujA*J| 


tlA jjj£j c > hn«\lj i\ * lc» SjjjaJI Axj c4jujA*JI ^jCr ^tti^vll Axj J£J ;A^» ^cpp 20 1 -&Axj ^ . v w ^ 4 -aAc. ^IaI ^xjJaj. £ 

]0^)j)x^>ll 

40 cm j 
10 cm.9 


^g-lc« (Jx^vs'i L-U2kJ c4 joUJ ^jjjuiA^ 4_i3 ^ja 4 ijAx ^ 4-LoC-j 4jujAx1I ^jjj 4^Loa]| L a 3 6 15 Cm 4 * Ay a ^jj^j <LujAx1 (_£^J^j1I Ax ill. ^ 

?+2 Ia jjj^j 

;<Ai]A ^jJaj ?(jjjjltj]| JjjlUJl ^ja (_]£ ^3 2 £jJajJ (jl C - I'N J <3 Lua ^1 

12 CITIl^^J^ 1-AAxj 4.x a;xa 4-jujAc. < 1 
12 Cm 1 -AAxj 4ijLi 4 jujAc. # l_i 

(_£^)J^j]| Axjll L-Lud^.1 c40 cm 1 £ sr - 6^)^J^all AxJj <80 cm 4-^AxJl ^jC- ~ x 11 AxJ <^aaaiaJ 4_J^)jAaj 6^)^x-a g.1 lie. V O^X.q^ 4 ^ujAc. ^A^JjujJ^V 

4 xjjAx 11 


> 4ja^j^)judll 12.9 ls ^ *Oj J ^ 3 ^ 1^*^ ; 2.44 I^Axj 4j,W^ 4jujAc. ^Ldl 4 n-v ^ 4-^j^)juj d lx x>>j < A 

?4jqjq^ S^)jj^all Clljl£ lil 4-^j^)judll Q C* 4.t.»AxJl Axj LaJ 

?4_j^)jAaj ^ ^all C±i\£ I jj 4_^j^)judll ^jc- 4 jujAxJ1 Axj Ia^L-J 


/djj^'I L-Lai^.1 ?40 Cm 1 -AAxj 6^)xLq 4-jujAc. ^ja 30 cm Axj ^-Ic- 4j^)jj^a (jj^ Clli^J ^jJajj Iji c _ l^j (jj) ^ 


10 (j^-l^AxJl ^ja (_]£i ^^^11 Axj]) # 4A^)L<a 4 jujAc- ^IaI 12.5 Cm ^sIajoaII ^g-lc- c4-xa^a 4-jujAc. ^IaI 30 Cm 4 ^L*a<& ^-lc« ^ * 

< ^jjj^)j)x^ill l qj^a .yu. (_]£ ^3 ^11 J o^)j)x^>ll Axj A^. .cm 
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d'\\ Cj Cluj <jl_J AjujjJLq 


4-alali jn-\ J*\\ aJjlc. 


Interference and Diffraction of Light ' l -° 


jLud£jVI J I AA>i 


jail 500nm ^ j*ll * j^ll c> :p) 

.r-L^.^11 AjJjjJall (Jslli ^ l-fc^JJj ^2 *.j-a 1I ^j>4 (J£J L— )^J liLaJ 


^1.7) 6^)Lal£j| (J^ll LS^ £ l^_l (J ^lall L-Lol^l.L-J 


Interference and Diffraction of Light cj^\ cK'-£ ^-° 
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'"W Cj jLaJI Clib 4 jL 1 ^LujjJLq 


4_i3^)jaui]| 4-alali n^x>\l oJjIc. 




0JjJ ^Lui 


^x^]| (JjL^JI u^j ^ ^ *1 ^ a^LoiaIIj 1.1mm Cj <- AiLaiAll j^jui ls^ Wq * >i 

# ^^Jjuaa]| £ Jjjall j-all (J jlall L g. : i,t.»^.) 0.3cm ;JJ\^ j!a ^ (jiiJJjJa-Q (jJJ AiLai^l Clljt£ liji i5m (jUalaiV 
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d'\\ Cj Cluj <jl_J AjujjJLq 


4-alali jn-\ J*\\ aJjlc. 




Interference and Diffraction of Light 


d'\\ Cj duj <jl_J AjujjJLq 


4-alali jn-\ J*\\ aJjlc. 




Interference and Diffraction of Light 


J)j Jp>^a 


(j^i f 589(L4° Jjla <jlS lili ^6000 lines/cm lsj^ a j ^ jjj^ :p) 

: h jj 

.JjVt 
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1 **^ Cj jLaJI duj <jl_J AjujjJLq 


4 _i 3 ^)julaH 4-*Jali l 4 n ^ ^\\ aJjlc. 


jJall ^ ^-Ic- djLsojJoJ 


4jjI^ ^jj£j 6 25/1771 ^ x>^jJ)£^q AiLoiAll (jjiLui _^jc- 750 n id y^ d±aJ q^III Aj^L^. 1 djLa . ) 

:^U3! Jc. <xjI jll a^JI 

7.8°.^ 6.9° . E 6.0° .m 4.3° j 


1 nj AiLoiAll j 0.0011m (jj^ c <a )> \ x> AiLub&ll dijl£ j ^ l 3^ ls^ 6600 A° cJ y^ * y^ ^aLuj t \ 

? ^iLoiAll fc 5m L . v> ^ ^ (JIjIlLujV (JjL^JI Cj^y 


AJlu 


I dljl£ I j| tQ.33 mm AsLoui 1 4-fa "J (Jj^afij ^jjLuj ^^Ac- g-^jJa JaiLaiJ.V 

?* o.Jall oJI J Jail 1*3 0.055° 


^c. z L _^JaA c_j^a <5xl0 4 lines/m^ jjj^ ‘640 nm is^y^\ uj^ 

?< I^A <Lii^) La <lljJa^ll 4_J^£^all £a \\ .1° 4jj'j 

m=4^ m=2j 


m=8 


m=6.£ 


ILa ^1,^‘ntilj 1 g’oAbuua ^ La ‘565 nm <s ^ 1555 /cm ^j 3 ^)j^a-a ^ ^j . ^ 


c_ 


it^.1 421.2 ° *llc« (JjVl L_J^Jl Ax*a^)J 4^j : ia. ^3 546.1 Dm 4_ljJa ^SLU^j 4 Lila ^A-vnu^l 

# ^,l ^11 jl^jTntill ^j^^all Ja jLi'S 


^* ■^ 1 5.5x10 7 m4^>* Jj^ 3 <jj^ g. jjJaj ^ x>>! 5x10 ^ m<^ ^jjkjuj (_]£ AiLas-a]! j 

^j>4 A^.1 ^11 ^)1 a 1I (Jjj£jul]| } 

4jjjJa-<JI 4 j^J| JijL-a^) 4_3lj^ > L_3 


^j|^)ll Ja^ll ^3 ^^J^IjlLoll ^^Laill A^^a~\ a ^3 ^2-2 J U^^ 13 is^ 0 ^AiJjjJa 

?2-2 1a 3 4^.^ = 540 nm ^)-3 4 <juaij ^3 j-a]| 42.2 ^ 5 -^ £jjJai] ^jji^LaJI JaaJlj 2.-^ (JjJail g-^ 

I^lc* ^jja-gLaJl ^^jJaaW L_jJl^-SI ^JL 4 2, = 486 71771 AjjjjV ^judll J^ljj Cljjjak!^ 

?^jjLalll <3 LoLa]1 Lo 3 4^5^^^)^^ L - ]| ^j-<4 0.578° 
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'"W Cj jLaJI Clib 4 jL1 <juj jAxi 


A ^ ‘*‘1 - a ! ' 4 ^ 1^1 Q 






.V! 


^gi*J Igil AJaLoUJ JLaJ ^LaJl]l A^<xK Lg -ix^Q ^ ^gJj LaJuc. 


ua^lt SJjIc- 
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'"W Cj jLaJI Clib 4 jL1 <juj 


4_i3^)jaui]| 4-alali c4 jn-v j *\\ oJijIc. 


ob jj ciJlii 3 ! ^jJaAll ajj! j i > <jl£ j ^ bvbib. ^ 

JaLai-oil £^jJail (JjJall ^jl x«oVn .L-J JaLai-all s-^jJai] \ 

Cl A Viq\i ^ o^jL^IaII Cl il Vigil AiLaiAll 


r 1 -^' OH AiLaiAll ^ 1^3 ^ 60 cm lA*^j ‘ 0 . 3 mm ^iLo^ La^iu ^ jl ^ (jLLuj.X 

? 600 nm ^ (jbLJaj ^jliuili bl t(Jvl,xi]| l_jI^aI c* \W Ml 
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Cj duj <jl_J AjujjJLq 


4-alali jn-v J*\\ aJjlc. 


4 nn'U \* A I C-)b^ aii 

Electromagnetic Waves 
Photoelectric Effect 



Pot*Mium - 2 0 *V needed to eject eect'on 

Photoelectric effect ® 
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1**^ Cj Cluj A_jl_J AjujjJLq 


A_l3^jub&lj A a A l A \ /\t i V> N 4 f~_ 


^CJjLaII 


Quantization of Energy ^Uall ) _1 


I ^JUd^J! pljLJUd! 


» ^ L ol ^uhI 

?A_La ^p\ KS-i\\ ^txjuLyll J-aII J J ^ajud^jl 6 ^) 1 ^)^ A_^p (jjlJ A£!}Isl 1 | La (JIjjoj 

/fi^Uaj — <. ^ t tiLujLa ^jLqjoi^ CjIj^VI 


AjljujI AJu a (Ja J 

?A_La S^pL^all AjljuiVI A-Jj^) (Ja L.J 

?A_La D^pL^all AjljujVI Ajc. qj£j (J^ LS*^ 

<. - ^ 11 ] ^Lqjola]! jiajC. # Y 

?Aic. S^pl j^all AjljujVI (jJ^p (JaJ 

YAjuuiVI fi^A ^ La 'L_J 

;<JjJal S^pAl ^jLqjoia]| x jjJ ^aluil* V 

J*j 


? jAlkli jjjlli u .t_j 


?A_dC- Q^pl »«o\j AjLjujVI La 

* ^_ 1 joa 2 _iS 1 ^ 


;^j-a (J£i liLa c - 1£ 11 ] ^Lajuball j S^pS Clol^ LaK. ^ 

Ale- S^pL^all Ajljuj^U ^.ak.^All (J^LlII .L-J 
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1**^ Cj duj aAA <jui jAxi 


4-alali c4 inN J*\\ oJjlc. 


4^JI 



;<Jj ^1 5J1ujV 1 (jc. ^g-ii^.1 ^ J£ai3l 

i ? UaJi guUJl 



0— n) J^AJt 

.•Sj->V' (»— ^«-U Lf >w» (1) 

.j ^uiVl ^uoJJ £bu^ I ^iaCU ^ yl ijjiaUI CiUi JJ J ilUxJl gilldl Ou £ijULi ( v ) 

(JjJall La1£i 4_jc.IxjuiV 1 A^lJall Cl p's \ liLa ^jJaj 6 (Jjjjui£La 1 <j^))V l i\i CIjIjlS (JlLaJ (_£^ ^ ^ 1^11 (j-®. ^ 


;4_Aax 1I ^jJajJ ^5^11 I ^ Kull 

la> 1 a] 1 dlaJ <^Loia1!^ CjjujVI ^ajai^JI (j-a S^pl x«o\i AiUall (jjj LaJ 


la. Loll CliaC AjaLuo-oIl) C1 jI^.Luia]| 6.1a. j ^j-a S^pl x^all <JC>lxClVi AJUall 

6^)1 ^)aJl <2^,1 


2000K 


3000K 


4000K 


<2k^p ^-lij^jlj (^C-^-lLall ^lxjul2)li (J^lail ^ ^loar \l A xnq\i^ ^ Wi^li <-ak] C-lC^J liLa .L-J 

?^)L^a]| (jj* (J^lall L-J^lisl 1 <qK 4_ic.IxjuiV 1 lall Cl v W ^ liLa 

?A-iLax]| 0jl!nil Aj^jJaill jjjgjj La .C 
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1 **^ Cj duj aAA AjujjJLq 


A, a A l A \ /\\ i V> N 4 f~_ 


6*J^' 


Quantum Theory 


^ La 6<slJa]| (j-a 2.76V UJ^ l£ lI'Q^J ^uua.uili ^IxjujVI <» QjLi fij^p ^ (jj^-aj 


.A = 940jU??i ^ C5-S) u^V' u-^ Lx f^ ^ g-UjuaVI :(^) LkL>^ 

I i* ^jj La j 


?A-jjoLilal lx ajl& ^ jj La.CJ 


^l^V! QjJj 3 l ^1 0V AiUaJI ^Jbj ^a£ 
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'"W Cj jLaJI Clib 4 jL1 <juj 


A_i3^jo1a1I 4 .a 1^1 Q c ^ /\t l \ N 4 f~_ 


6*J^' 


Photoelectric Effect j^' ^ 




• ^ j'n. Si i ol > ,' l^ 

(j.lx-0 ^Jojuj L—LujLLq f-j ^ ■• Jjj Jlio <-** V^ ^ ; ^g-Xiln. (Jljjjuj 

Phet ol£L^Jl 0 -dU^)j ^I.^VujAj -(jlajc. jtg_^.-^Jl c > Util ^;dj| j^Vl 

:Ci\*\j^\ 

^Ac. 4jiC.jj ^nilL (."l.Kj La e_J3l^)j 4_ilc. ^jjJall la-1 x jiL ^3 j ^ 

^G^AUsAI dAA ^g.,At.tlJ lALa.V 
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1**^ CjjUJI Cllb <jU1 <joj 4_i3jjauJl tA-lllk a !\ fijjlc. 


jjJa <jjJ 4j^)laj J 4-J^a^l U^ 


(jjlluLljV QjJjill 





...C5^ c ' L - J ^ ijJJ^VI J^)^J 



Axusu ojjVlx>'l CjU ^- la 

...tA 



^ ^ i '~' Q ~^- ^ -a £,^.x^a 6 ^juJ JliC' 

>>>C5 ic. AaIsu CjU 


jA 

jjjUII 

jA 



(Jijudll <U!j 

jA 

4 _iixJl JJjj 
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1**^ Cj ClliJ <jl_J AjujjJLq 


A-A^ali nj'v j *\\ SCjIc. 




CJLLL^La 


^ \ u'Ql 


A -ilaJl Jai^-all j Cjlj^oaII l 3 ^J ^)Ia]| ^)l_ii]| SCjuI (jJJ ^ 



fCjUlxJ! ^) X) £a ^ W IaII ^Jalijj 4 Jaaj (J1 a 2 liLaJ 

I s-^jJal! JaSLaill d,^juij ^jCjla]| J/q (jAJ La.L-J 

£ jjCallj ^)L^aVl £ jjJall Jsl^V) ^Lll^ JC^)J j qAxaII ^jjaiil |/q <s!>IslSI La # ^ 


?Ja3Luill g. jx>>'l oJulij | jUll bCjui j^jJJ La # J 


;^-11iLujVI 

.^jCxaII ^jjaiilj CC Jjll Juc. cs^ 4 Tv 4 -ai3 AaIxj V. ^ 

cr^ (J^-aII c. qVqjVI ^ 4 _ai3 Aa1su # \ 

ClC^J g. D,A ju1 SjIjjj. ^ 
clc^j CC^j ScIj^j.Y 



^LlAjjjuill ^a ^ I^IaII ^ialaj A ]^q *1 (Jjaj IcLgJ 




? I jLiill d^jaj <ii*Jl cc^ii (jaj 

JaSLaill g.^jJall SCjui Cic- ((JaUoII) (JjVi ^ W l\) (_)£jui] Cl ) (jl IcLa.C 
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1**^ Cj Cluj <jl_J AjujjJLq 


4-alali l 4 n ^ ^\\ aJjlc. 



e Ja3Loill ^^)jj ^sLlall V 

^ W La J£ ^3 CljljjLx^allj ClAjjjuill <a £<a ^ W 1^\i ^Jalaj A-Iq.Qj (JlLaj liLaJ 

^tjjJaL^) 4JLi. (J£ ^ *l~s ') a \\ (Jj^a (JlLaJ liLa .L-J 
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dil Cj jLaJI Clib AjLJ 


4-3ali c4 inN j *\\ oJjlc. 


jjJa j^£JI jjjliill AjjI j 2] A-Ljaijl 


:g?jWL.6575xlO ^J ^3a < 3 ^-^ u-* ^ :>1 * j’ ix> ( 5xl0 14 Hz) gjjjj ^ <3^ AaUall djLa£ dic. # ^ 

8 5 .jr 3 .M 2 j 

djt nVl^ll dike. I J 4_iJ jjJa (3) 6 (2) 6 (1) ^3^ ^Jc. <jjlll £ Jjja JaLoj # \ 

;(Jijuj 4_SI^ ^)j£l *3 3 ^ (J^juiII 4 _Lua]| 

(2) jlill.uj (1) 3liJl j 

1 g juoaj 3 *-^iII AJta dj!>l!ill djljlil! (3 ) 

(Jxjudll 4_Ib Cldl^ dlj-sj 4_iJ jjjaj^£ L^L^. dj| jk Cj^Ij ^Ic* [ Ajdul (jjlll £ jjJa JaLai .V 

:I, V <^-*3 J^' ^3^3 djUi^iJI c^ti M/ 0i > Wq 2 > W 03 W 





;4_ij jjJall CjU I C jdagjaj CjU jj jill ajiA ^ (jli ^)la] Adi*]| JJjj ( 5 jLug UJ^ <jt£ ^j. £ 

<C.^)joU ^ ^q i ^ ^jLaU ^ 6^-lXjk^a j ^ii 4*3l_kj j 


:(jli 10 16 //z ^ jj b aAAs 10 ls Hz a uAA® 

b QjJ <C .^)jui a UJ^ Ae.^)jal # L_J b (jjJ A£lk (j-G 3 AiUaJ 

b A^,j>a ctf 3 (jjJjill 4-^j>a J^ 3 b UJJ ijalt 4-^-j^ 3 £)* 3 UJ^J^ J^ 3 


1 g xu^ 1 bJjuolk i^yA ^UjJ ^ \c» Jakui^ VI/q ( > l4o & W 0b ‘ M/o a <J*^' b j a u'j ^." 1 

;a jlill jli a 3 UU 4 n»\l JJjj ^ ^ j3ll j 

I jij^a (^jLaU^ — — ^jLaU.^r jbjlftll <-3jk*U # C_) b Aio ^>^1.1 

e ** ** ‘^ 



JUC- b^)^Lx-all A_1 ^.^a]| J! jkVIj ^ x jd^> ^jC- ^IxjujVI ^)jl ~\a\\ (_]£judll (J^.y 

; A_iilliil <11 ujV 1 (jc. ^jli ^.1 3£jaJl ^Jc. ^Ldc-Vk ^ 

A,B i ^31 die. ^a^I] <aLkll jj ^jlaJ 

^lc.| (JLaJ 

A-ja. jkll Aj^kill A_i3 dlxij ^ill ^ kt d\i ^3 Jj]| jA Li 
? (J£judlU AdLnll Aa!)l*JI ^ W i^ j-u^di 


^3 AIIxaIa]! ^)L^a V I djlj 3 ^^ ^ ^ = 5890i4° ^)k-£aVl ^j-<4 2014^ ^Lu^a-Q # A 

;^jl kijk ^jju liU. ^ 

6,89xlO" 19 J = W 0 u^« u^- 1 tPl ^ -i 
4 . 8 x 10 14 Hz ijJ^ b» (jj*-»3 ajj*JI jj.i-j 

_^_: j’X jjX dlLxjjl ‘ -IJj. *ij v lal] (Jsi 1 ■ ia 1 (7.2x10 ^ 9 j ) ^ (J* AJlj ^ * 
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1**^ Cj dm AjUI AjujjJLq 


Aj3jju1a]I AA^ali jn-\ j *\\ SJlAc. 


(Jxjui]| Alb dut£ b! ^ajJ^ ^Jajai ^Ic. (300nm) (Jj^a £ * * A; 3 - 3 _J*-*a fi^}&liall AjuiIj^I Aj^)^j ^3^ ) ) 

: < jgh. ^ (3xl0 8 m/s) s-j^i (2.46 eV) l£j^ 

? jlAll ^Jajuj ^ja 4**1* )') a \\ (jjjj^l^U Aj£^}^JI AiiUa]| J 


?^jJ^jj^all jlil 4 m li 




• La (200CL4 0 ) C 5 ^ j^i a! _^ la ls~* j ju ^ a Li'q i> »j La.iic. 2v l£ jLoij ajj j ju * a 4 j1a 1 < — aliLVl ^ (ji \ 

^Jajoil 4 ±ix 11 -L_J 4 qllVi^ll dAjjjJ^l^U (^a1ox]| 4_i£j^JI A^UallJ 

4_i^.ja]| LgJIjJal (jjill Aj^laJ ^.IjjJal Aj^Ij Jajkjai Aic. j 3.963x10 "^J 3^ £y* (jjJJ^lVI *La j^Ul AsUaH C^IS bl # ^ V 

5000A° * 6200/1° <7000/1° c> 

qjjj£JVI ^11 jiall IL& ^Jajuj ^Ac. AJajLaj s-ljJ^-iaVI aL& ^ja L^U 
I^A Ac. jjuj- jjj^a-all A^j^. AsUa;^ > nti^i < L-J 


Aiixii jjjii -1 ; ^jjud^.1 ^623 nm -la^LaAl & jj^al] jaI! <J j^all 1^ 4.6xl0~*m/s Ax.jjaj ^ajai ^ja cjU ) i 

^Jajudll I^J ( 3 *- ja 1 I AJb - L_J ^Jajaill l.lgJ 

1.6x10 19 j AjxjuaII ClAjjjj£J^U AsUa dljl^S ^Jajuj ^Ac. ^ ^^.jaII AljJa ^jjlll (_£^L^I £ jjJa JaiLuj. ) & 

4_lb 6.4x10 ~^J4 ? *1* Cljljjjj£l^U a£j^JI AsUa dljl^ ^Jajoill ^Ic.— AijJa (jjiii (_£^L^.I J^-i ^Jj^a * >i LaA^C-j 

(Jxjudli 



:^_Lui^J 6000i4° is* j^i jj>« 

c illaVi Jjj\£ 1! o^Lal (Jitjudli AJb.l 

I^ja AaHaiAll djljjjj£i^U (_^ jj^aall Aj£ A sUali j ^-b. JaSLoill ^ jjJall <LijLn]| A3^l*JI (JjtLali (_]£judll ^jJajJ # ) A 

;JaS3 ^juj^)li Aall^a ^j^Ixa] tiilij 

KE ( ev) |j fJ jlill AilxJI ^ jj g^jlj 

3 l^j (^U *s \W (Jjijaili Alb 

2 / Cu ^.jjJall b! ^JjjJajj^£Ji jjjllli 6jAUa lA^JC. L— ^.Lajuji 

1 y 10 14 Hz 12 x10 14 //z^^l 

0 

-1 

-2 " 

-3 " 

-4 
-5 " 


^ 4^67^8 10x12 14 
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dil jll dj jLaJI Cluj 4 jL1 <juijA* 


4_i3^)ja>-all 4-alali n^xill SAjIc. 



JaSLuill $.^jJall jlil (. flULVl A^ 7> jdJ 4ii2)lxll (Jj-aJ xll j^dill. ) ^ 

A jr-„ AHjIIaII ~ jl l ^ 

(J^adlj jlill (jx_dll 4_ll^ -c_j jlill 4 m \\ -I 


2Xl0 1S Hz ^ H LS^" dAi jJ^ill AA^j (jl dLaic-lAl A Aa. 11 ^)Liill dAjujj Ax inoxill Ag ^ jjj Ai^lxll d A ojuj^ # Y 



j Ax-all ^Jajual L_sIajVI Ag 'sj 

(jit-dll A_il ^ C__J 

^A^. jla Ax^-sa-all ^1 Jj^aJ 10 _7 5 dAi ijjjSlV! dj^.Ha.1 IaI -£■ 

YdjUjj^Ml ^ 


^Lj^ll jUll 


|(A) 

A 



-Vo 


2 _ 

1 


4_iiaJl jAJ Aiil/lxll dLajuj^)3 (jAx-a ^Ic- ^jl_d jda jlc.txd JaLuj. Y ^ 

c flliLVI Ag j Ad^jJaj^}£^ll 

I j-a^)ll C5^*^ lA-aJ 

j)JC.l-Xuill l)l£l jAx-all ^Jojuj j-a dlli j^)l£lVI (jllVn (J&.LA 

All A ^ ^_2^»jAa ^ AiO^judl! ^ jjiiSJJ 

?l aLo! ? SAjuj ^IcJ jjd ijdall jJC.txjudll j-a (_^l.^ 

?AA^p ^lc-1 U^O (j^ c 'l-*-^l (_^l 

-^v 

^J1 jja 


c flULVI Ag 'V j 4_lJ^jJaj^)£^ A il'N lijg a ^lc« JaiLuall £^jJall AA^plI A3^lc« (Jj-aJ ^lllll j^jull.Y Y 

? A-llk II dA^J jlill j-a jj^)l£ll ^llaljujJ (Jjla ^)j£l J 

jlill (Jit-dll aIIa.L-J 

dAA^)J £jjda JajLuj AJC- 4 ? iy d-all djUj^)l£ll/U ^^-aJaxll 4_i£^)aJI AiiUall^ 

8xl0 14 Hz 
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1**^ Cj duj <jl_J AjujjJLq 


4-alali jn-v J*\\ S^jIc- 


fiJ Jjuo-G 


i ^ 6^Uc....6^!^yi cdLii v 
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1**^ Cj Cluj <jl_J AjujjJLq 


4-alali jn-\ J*\\ aJjlc. 




S^aUoI 4jl^C. Cjl^nJaJ 


Applications for Photoelectric Effect 


£-1 
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^ 1^1 Q l A. \ \ N 4 f~_ 


Compton Effect u jk*j£ j^j °-' 1 


' ills jLaJI diL AiU] 4 _lu jAi 


&J 


.till 
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1**^ Cj duj AjLI AjujjJLq 


4_i3^)juuJll A-alali l 4 n ^ ^\\ aJjlc. 


(jjln^ j£ jjjLj (te5 -lc' 4-i-aJjSJ 


?Qj2ixij£ S^)&Lla ^i^)C. # ^ 


? x«oMi i > : ' )* \\*W (jjJ^ill Aiilia (Jaj S^jAlla ^3 I^^jjuoB.Y 

^Ixjudll C-_fl|^)^j| Jsl^/U ^Jtc. £ J-daJ (j^Bl^ll qj2a-<4j£ L-fl^B.V 

!C5^ C5^^J C5"^ , 6 (J^ 

? liLal ? Aj^^lill 6 ^a £ ji>>i\ 1 4^Uuj til jLaJI LdJ 

? 1 ^ 111 d ^llll AJSlJallj <C-^)judll C-U^> {jj± ^J^jJall (j^JjAl! (_]£i (Jjk-aUiJl ^ *s 

JaBLuil! <jjJ jill (Ju-aL^Jl ^L^allll ^ La. ^ 


?<J^)^Iill g*1A ^-^JjoiaII ^JjjJall ^-Ixjudll La.i 



? 4 GV AjsUa <jjJ jil (J ^Jall ^JLud^l # £ 


? 1.4x10 k m Ai*.^a J jb (jjii jil til^pall a_ia£ ^unl '& 


c 3lkiJI <alla 0.10243 nm ls ^ j * J 


i ^JajuJ ^ 1c. d 1 lajjgj 0.1 nm ^ (J^la A-UAjuj AjLjujI.I 


: cg f * ^ ' 0.5A° y a-*-^j 1000A° x A-*-dl.V 

Y c X cj-* 1 QjJjB 


.La£_la LIS AiUa -L_J 

15 X 10 3 A^-loJ 4_n±juill AjuujVI djlj Jijfi -la^kjuo Ale. duBl^aJI ^Jojuj ^a 8 x 10 ^ J A-S^)-^ AiiLaJ (jj^)jSll dutdl (j^ii-ajS Aj^j^ji ^3. A 

?<!lx-lLall CjU jJ jill A3lL (JjSj ^Sb ev 

^ D^jIdLa A_mjuill AjljujLII (j^J^B djLxdl ^Jl (_£^l La^a (jj^jjSlL ^^llaj^al ( 1 . 6 xl 0 ^ 9 |HZ ) ^ yy* AjljujI 

? i]-& A Jjujj£^ 1 I AiUall Ld -( 1 . 3 xl 0 19 hz 
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'"W Cj jLaJI Clib 4 jL1 <juj jAxi 


A ^ ‘*‘1 - a ! ' 4 ^ 1^1 Q 


fiJ Jjuo-G 


6 ( *— ■ AjIc-^j c_al^Al v^ <Ailaxll (J^ixll 1 


ua^lt SJjIc- 
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'"W Cj jLaJI Clib 4 jL1 <juj 


4_i3^)jaui]| 4-alali c4 jn-v A\ oJijIc. 


Atomic Physics 

The Development of Atomic Model 
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Cj jLaJI duj 4 jL1 4joi jIa 

4_i3^)julaH 4 -rfJali 11 i-v A\ SJLjIc- 

6l>^' 

Discovery of the electron and its properties ujj 2 ^' <— aUii£t > -V 
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'"W Cj jLaJI duj 5jU3 4-uij±A 

4_i2^)jauJ! ^Lalali cA_ilrk-oll aJLilo 


Thomson Experiment uj^y '^.y^ Y - v 
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dll Cj duj aAA AjujjJLq 


4-dali l 4 n ^ ^\\ aJjlc. 


(J jjulA jJ ^Jc» 4-LaJ^£J 4 li d \\ 


^Ic. U^j>iC- (j-a (J£ L—Ll2kJ (j-<a ^-Ixjuj ^Ac. lx>4 (jl^JjJ LqAA^.! (jlAalaCLa ^ 

AiLauJl J 10 4 V L jl (JJJ >'l (JjS (J L LaIc. ClAj <c. Jjoj ^ Uu^kl 6^1 x_juJI L_fll^pj| ^a^c. ^IxjluII jLoua 

.20 T gs-^LUi^ll o^ill <a^j 0.1 cm u^ 


2X10 2 T 4jJal9 Ail-^ ^joLllaLliL^ ^>^-Vlj34 , X 10 4 V/ ITI^dai LgAA^I (jdlL^a ^)jjlj d l^J ^jJjuaJ ^tx_d 4e.^)juj ^A La. Y 

?AjA^JI 6^)Lou 4 ^}Ja9 L. Ax^aj ^ Uti^vl (JL^-aII <11^)1 Ale. d JA^J lALa ?C_al^sJ! qjAj 


^ u^ 1 dAjuJ dlll£ LaAjC. C_fl^pdj ^al ^Ixjudll (ji Ja^.^1 A-IIjolIII <l^judll C_J^)L^J (_£A^J ^i.V 

(_^^)j|^]| ^)Luaa]| c ^jl£ a^^Laj ^ k i.) j Jol \it x>\) (Jl “\a\\ AijL*n Ale. j 3.6xlO~ 4 VI7 /771 ‘24480V/m c . cs^ is> L>Lia-A]| j 

? 4_lC.jdll <Ha> dj <c. JJUJ ^Jjai^L — m 


^)Lawi ^Ja3 


j ^gjjud^.1 2x10 4 T ^Ivn^ »■ jjjjal jJt ^ (JL^d ^Ac. ^9 10 7 m/s A^^y*-} ^Ltd £ 

U.6xl(T 19 C4^j9.1xl(r 31 tf£ ujj^ 1 eh LJft ,iA 


Y^aJjud^ll Ia& a w d <6.7x10 ^ Kg <4.8xl0 7 C /Kg 4 _ic.ji]| a w , : :M^o 


»li 1.6x10 19 C ^ w d j 200V ^ ' ^o' ^ (jj^j 2cm lsJ L u ^ <L^alill <3 Loia 1I ciiil£ lij.l 

;(j>4 J£ ^gJc. lg_j jJjJ 
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'"W Cj jtaJI Clib 4 jL1 <juj jAxi 


A_i3^joxa1I 4 .a 1^1 Q ;4_1 


^jua-o 


(jjlaxJ ^jJJ^lc. (j^aL^juii ^j>4 £i±i <JjL*JI ^aJax x> <j£jj . /filial dAj^)ihxil L-jl x«oi LmJ (J^ 

# 4_plc. JJC. Jj 


ua^lt SJjIc- 
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'"W Cj jLaJI duj 5 jU3 4-uij±A 

4_i2^)jauJ! ^Lalali cA_ilrk-oll aJLilo 


Early Models Of The Atom cAjVl £ iUill V" -V 
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'"W Cj jLaJI Clib 4 jL1 <juj 


4-alali c4 nj'v A\ oJjlc. 


Atomic Spectra And The New Structure Of The Atom ^y-^' ‘-a'y^VI £-V 


CO 


,U1I 
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'"W Cj jtaJI Clib A_jL1 <juj 


A-^^uixill A-aJali c4 nj'v A\ oJjlc. 


Atomic Spectra And The New Structure Of The Atom ^y-^' £-V 


CO 


,U1I 


-laj)}^^ La3 ^3 AiiLlal] (J}\ ^ikll ^C-UaJjujlj cA \ a ") ^ Aiilia CjIjjJjola £J^)I A iix ^ d^j^I (j^ 

??l— lx. iVj ^3 <^11 AISILaI! c. qjlnti 
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i**'l Cj jlaJl Cluj <jl_J AjujjJLq 


4_i3^)juuJll 4-*Jali l 4 n ^ ^\\ aJjlc. 


^ Sji L ^-lc* 4-LaJ^J <JajudJ| 


|(_£jLulJ J (jjudlj ^JUdLaiLo ^3 CliXJLLcJll <. Q llall (J^ia ^ 

1.88.^ 1.28.^ 1.09.M lJ 

;^jLaii <!LqJ3 6^1!La] 1 (jda.j^.li^Jl fi_j3 CliXAlAll ^Ixjuj^/U (jLadl <U.uiluUX> ^3 ^_aj*a (J^ia \ 

13.6.^ 10.2.C l.lxlO -7 .^ 0.9xl0 -7 .' 

^jIIaII (jJJ (jjjj£]VI Jlaiil j-o ^jjj JaIU Al .> i l». al a Ls?-J* <-W° _>£' Li^JJ- * 1 * ^' ° ‘-^A 3 cs^T 

2 -» l.d 7 -> 1 .£ 3 -» 2 .m 7 -» 2 j 

AfllJall j'i l n 6.56x10 7 ITT Ai^ja CLutll 2 j'i . n a ^11 Allflll ^jc. j ^ S^p 

4-1^ 

n=4.^ n=3.£ n=2.^ n=lj 


V 6.670V <•— ^ JJ ^Jajudl JjiJ^ll ^)LaJ jjTurtl 131 Ua\\ 4qVi^sx>\l ( — iuJall Ja jJo'sl (Jx>1^x>\l 3.1xJl La # ^ 

1 ^ Jya3j (jl c > l^j (jjilll <slJall ^JjJjua^ Jla ^ 7 . 29 xl 0 14 //z <1^.1 j Jaa (jAajj^Jl Sj31 ^IxjjVl cJuiall <^3 -lajJ.l 

Skkll 13 a c 3lki] CjUjjj^II 

VCliX_liA]l QjJ ^ ill ^ E 3 (_5^1 Efi (_£ jlLuwi (j-G (jda ^ *0^ (jj^^il iaLalj. V 

JjVl ^)1 aa 11 ^Jl dJl21 ^IaaII ^j>4 ^jj^)j£JVl ^Lc«j S^jtiLa oj 311 dijl£ 131i S^31 AiUa cijUjiLai^ Cj^Ij (JiLgj (JjtLall (J^^ll* A 

VI g 1 a (J£ La J 6^)311 \ g x c) (J^^j il-j jj_^1 Cy* (3 1 1^ -5) 


-1.5eV 

-3.4eV 


n=3 

n=2 


-13.6eV 


n=l 



<aUa]l Cljlj^Jjawi ^jj^)j£JVl Jlilal (JjtLoll (_]£judll # H 

l^jLial 1 Jua. (J£joJ1 ^jujj^I ^^ULouJl la.V 
^^LudLaiLoil ^jC- ^ulill t lllall AjilaLa LoJ 

(J ^ia J^l ^ (JtaliVl 

# L_J (JIaijVI ^Ijjl 1 ^ } ^Illl AiUall ^gJjatal^ 


1 ^gjliill A^Uall (_£j{±uia ^3 la J^) \^ ^ 6^)3 ) 

/*) q vi^lVl llA^ ' 


. jIaJI 13a ^ ujJ&M <ai£Jl ^ILII.lj 
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"N Cj jLaJI duj 5 jU3 <LuojJu 

4_l3jJiLall 4 i>U Q *.4 n ^ ^\\ oJulc. 

6l>^' 

Waves Nature of Matter »4*U 4j*..> 4I 4»n34lo-V 


^ J jia ( ^ - ^ t <■ 2xl0 6 7?i/5 ^ ^ ujj^ :( ^ ) ou^ 


J 500 eV *SIL 


L_LaLi£li 4 jU^ju1J 

• Jj^.^ 
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i**'l *^11 dl dill AlUl AjujjJLq 


Aa3^)ju1aH A-dali l 4 n 'A ^\\ aJjlc. 


SdLai] 4 -I^.^a]! A x Z* JaLudJ 


;Y\\ <U1_^JI (JaaII A Vi x> j La ^u>» jj £a A-ill.il] 1 dil j WiaII (Ja£1 # ) 
k iX aX 


1 1 ' 

v mv 

;^jl_joaj ( 5 ^ X*.JA Jjla (jl -2 r c£jLaiJ L£j £ uU ^ (jA^j J.I 13 JI ^ ji ^ <jjjll£iVl jl^ ^>ia 3 C Ax^ai <jl£ lil.\ 

r.^ 2r .£ /ir 2/ir j 

;^jLaiJ — AjC.^)juj dl^Jj^al lil ^-^.j^ill (JjJall <jli ^ ^jLoil |7 Ac.^)jui 1 dl^pd ^jj^)il£iV A^.ja (J^ 3 (jl^ 1^1. V 

-.j -.p 2 A.m 4A j 

4 2 ^ 

lil (J^sI^aII ^- 2 k^All (JjJall ^Jjat^l 0.24A° L . *■ ^_^,^a 1I (J^lall (jl^3 ^.^jJall Ac - ^jjoj C call's c Q.lC Ac-^^ ~ l x ^ dl^pd. t 

?0.5c Ailc. Jjuj dl^ju-al 


: W-S uj^ ^ uj^jj^j OjjKWI.a 

ASjaJl Ailij 

dl^pall A-ia^l-i 
Ax.^juJI^ 

?^)j^a3! A^.^a (J ^la Al ^j-lA-jjaLaJl aIL^. (_]£ ^il 


? 120eV l-A^pS a£^>^. AiUa ^ll^j a^.^ cJj^ 3 La.l 
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C'\\ Cj duj <jl_J AjujjJLq 


4-alali jn-v A\ aJjlc. 


Atomic Physics 

Ajjjill ^Ual! hj£&\ Jjuafll! 

Nuclear Energy 



64 



dil nil Aj jLaJI duj 5 jU3 <LujjAq 

<Li£ jA.xJ' 4-alali oAjIc. 

6*J^' 

Radioactivity ^ - A 




g-jfJt lJUJI y 
^ ^-»UxU ^c.I*juiVI JaLulllI <. iLS^I aj (. sj£ < ^ 


?JL^a 3I lAA ^ I^JJJ c£ JJ^ flA* CjI jL=sJl ^£AAC. # \ 


?SyA]| CjU j£-a La.V 


<Ciiadu 

AjIjS 

S ja 3I ^ 4iti* 

^aJjuoJl 














? Ci -l&ll AAxJI j g£ jill AAaJU Aj^aij IaU. £ 


jjlnll CjU jjj jjjll j CjU jjj£ 3 V 1 j djU jj jjJI AAc. (jAA^ 6 14 ^ ^ Vi^l AAxJl j 7 jjliill <Jja 3 I AAxJI.S 


f^O c/^Ujj^VI AA^^.l 


J£ gJ CAijJjjJ! A Ac- ^-IjJ ^ 1 g0^ 1 g0^ 1 g0 Jj^aUa-1! 

= X g0 g^ CjUjJjjJI A Ac. 

= 1 g0^ ^ jSjjJI 

= 1 gOg^ ^ 

?lg_La (JS ^ (AjU jjj jjjll AAc. ^Lj j 
= 1 g 0 CjUjjJjjjll He. 

= 1 g0 yj CjLjjJJJjjll .lift 

= 1 g0 yj 

I iU 


^xud jx*alAx]| £>AA 


(Z, fS f Y ^ djlclsjoll jdJ 4_jjtL<a 


uu 

tjjj 

Ult 

j^ajL^aiJI 




1_^Ajlja^ 




U>J 












jjjtjll ^gic. SjAall 




^ (~* ^JUdll 




(jljlkVl C5 lc- SjAall 




O'tfUJL, jjUII 
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"N Cj jLaJI duj 5 jU3 <LujjJLq 

A_i3^)ju1a] 1 ^Lalali t4_iiik-aJl aJLilo 

6l>^' 

Radioactivity ^ - A 


F\ 



Paper Aluminium Lead 


(i) 

( 2 ) 

(3) 


;AJU II (X) 

2 l 4 0 Th -> Pa + _?e.> 

2 3gPa -» Pn + $He.y 

o n -> ••• + _°eT 

2 f 2 U ^ - + $He + -.i 
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i**^ Cj jtaJI Cluj 4 jL1 <jujj*1<4 

A_i3^)jauiSI A^Jali ^4 ii i-v *\\ SJLjIc- 

206v \ 

82 * • 

^Jflj JaLij 

;^cjU 1I Jj^aixll (jj^J Jl j!i3l till ^aj V2-JJ 4jSLi2C Ajla Cl Lixjjl ^ 

207v _ 205v , , 206^ t 

81 r •£ 81 r • • 80 r •’ 

CjL^jVI Cj|^)jlk ^ ^gj^aL^a^ll ^U.jll ^CiCLujJ 


:4_iM! aLUJ! ^L&ir 

\H + UAL^l$Mg + - 

Ly^-^j 2 ltTh cl 4*\* ua\\ Hu cjUjju^ j till cjUjju^ i 


• LoC- n^wl t (J^L^uial Aij^)ia &Ucl (J£joJI ^jJajJ # S 

4JUall ^Jjoi^I ^aJ Sl^j ^Jl llllJ ^Jjui^J Sl^J ^IxjuoI ^Jclx-a ^ ±l£l J 


,?B "W 

? Si jj Uciaj 

\ \JT (9.0 MeV) 

(13.4 MeV)\ \ „ c 

\ y (4.4 McV) 

±J—ilc 

?4-ijtd]| ^-9 LaL^ AjuojIj Ijjj aJjuo^. A^Ua ^)lcLo La # L_J 

j i\MI Aij^lall LoL^. AjuujI cIjLx-ajI ^^)juaa # ^ 


pLxjuj^U j^3l jjjtlil! 
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'"W Cj jLaJI duj 5jU3 <LujjJLq 

4_l3^)jauJ! ^Lalali cA_m^-oll oJulc. 

6*j^' 

Nuclear Binding Energy ^SUa X-A 
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1 **^ Cj jL^JI duj <jl_J AjujjJLq 


4-*Jali l 4 n ^ ^\\ SAjIc. 


JaJ^)]| A^Ua ^Ic- A- 1 aJjSj ^Jajuijl 


«c 



(J^ JaJ^ll A^Ua ^jdJ A^2)laJl ^jJajJ (JjLLaII (J^jui!!. ) 

* ^ JLl ^ I ^aj 1 A 1 ^. JluJ! 

?liLa]j 6 I^jI^JjujI ^j£l L^U 

?!aU1j ?jlk&5U 4_iUS jj£Ijj^jUxJ! 


?liUJ j ? <_£ j^ill ^-UiAj^U 4 _iLlij jii£l j>»ol i»\l ^l.^- 


^ ~j) A^-Sl Si Jaj^)ll aJLIs ^ un^ai^ 



4_3^jV OJ^ (J^l (_£jjill iaJI^)]| A^Ua ^ W 1A (JilAJ (JjULoll (_]£judll # \ 
4 -IIjujVI (jC- Ajui^pl ^A-aldxJI (j«iaxJ 

? (A 11 jL^.I (_^^)jua 3 4 l^l^ilLujI ^)j£l ^joj^) 1 I ^ic- *WjJoj-a]| ^)j^at_i*J! L^U 


dL^jVI ^ (JliUjVI Ajc. jj^a-udl Si jil CjA^J ^ill cJc'^ll ^ Jj La.e_J 

?( 2 ) j ( 1 ) f^Vl c> 


g ^J&£lA f JpUl JaSLoill ^jjJall (_£A^jI ^aJ (_]£i 4_2j^i]| JaJ^)ll A^lJa ^Jjui^I ^ ^ H C)^ J )^)' \.£ ^ ^) J *1 ) ^jJ^)J- 1JA]| ^l^j (ALaI .V 
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1**^ Cj jL^Jl duj 4jtJ <joj 


A L *‘i ^ 1^1 Q l A \ /\t l \ N 4 f~_ 


Nuclear Stability and the Emission of Alpha and Beta Particle T -A 




,U1I 
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1 **^ Cj duj <jl_J AjujjJLq 


4-kJali jn-v J*\\ S^jIc- 


Ij-JJj Lall ClllxUjud^ ^IjljujI ^ jljVu.l JaLulj 

^jk«Vic. ^Ac. (_£ jliaJ ^lill <jc. ^juIaII ^UlII IAa 4Ajli!L<a C-)l-ix£j ( ^'q^RtL ) ic. ^Ac. s-I^Al # ^ 

• L5-^\ ( 2 88 ^^) 

( 222 . OOu) ^ ( 2 llRn ) uj^' J' J' ( 2 \% Ra) jll J^l <^1 j 


> Jal /u ill I .IgA (. * I'sl k«oxAl «> Uki^kll C_J 


^jjj|^)ll j k^->i» \ (_£ j^ill AaJ^)ll 4iilJa jl J\a\c* IAI ? I^l^fllkjjl d^)j£Aa1I Aj^jVI (J?\ 

? 168 MeV c?j^( 2 i^a) 


'■ 2 TzPb ^_y aLx^a^) ^1 232Th J ^jc, Ijjj ( •' '1 a 1 1 !!■•> j Ull t " a\ l n^> . 1 . 1 c. ^ _ V 


71 


'"W Cj jLaJI duj 5jU3 4-uij±A 

A_i3^)ju1a]I 4-alali aJLilc. 
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'"W Cj jLaJI Clib 4 jL1 <juj jAxi 


A_i3^joxa1I 4 .a 1^1 Q ;4_1 
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"N Cj jLaJI duj 4 jL 1 <LujjJLq 

4_i2^)jauJ! ^Lalali cA_ilrk-oll aJLilo 
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'"W Cj jLaJI duj 5jU3 4-uij±A 

A_i3^)ju1a] 1 4-alali t<±iik-all aJLilo 


Chain Reaction V-A 
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'"W Cj jLaJI duj 5jU3 4-uij±A 

A_i3^)ju1a] 1 4-alali aJLilc. 


Nuclear Reaction Jc-lLJI A. A 
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